Abstract: This study examines the geography of economic segregation in America. Most studies of economic segregation focus on income, but our research develops a new measure of overall economic segregation spanning income, educational, and occupational segregation which we use to examine the economic, social and demographic factors which are associated with economic segregation across US metros. Adding in the two other dimensions of educational and occupational segregation-seems to provide additional, stronger findings with regard to the factors that are associated with economic segregation broadly. Our findings suggest that several key factors are associated with economic segregation. Across the board, economic segregation is associated with larger, denser, more affluent, and more knowledge based metros. Economic segregation is related to race and to income inequality.
Introduction
There has been a surge in interest in inequality among scholars, policy-makers, and the general public over the past decade or so. A large number of studies have documented the sharp rise in the inequality of nations over the past several decades (Atkinson, 1975 (Atkinson, , 2015 Card and DiNardo, 2002; Stiglitz, 2013; Piketty, 2014) . Other studies have documented the worsening geography of inequality across U.S. metros (Glaeser et al., 2009; Baum-Snow and Pavan, 2013; Florida and Mellander, 2014) .
But, there is also a substantial and growing literature on economic segregation (Logan et al., 2004; Watson et al. 2006; Watson, 2009; Bishop, 2009; Reardon and Bischoff, 2011; Fry and Taylor, 2012; Bischoff and Reardon, 2014) . Fry and Taylor (2012) found that the segregation of upper-and lower-income households had risen in 27 of America's 30 largest metros. The segregation of the rich and poor rose in all but three of America's 30 largest metros between 1980 and 2010. Watson (2009) found that approximately 85 percent of people in America's cities and metro areas live in areas that are more economically segregated today than they were in 1970. Bischoff and Reardon (2014) found that the share of families living in middle class neighborhoods declined from nearly two thirds (65 percent) in 1970 to less than half (44 percent) by 2007. The share of families living in affluent neighborhoods increased from 7 percent to 14 percent and the share of families living in poor neighborhoods rose from 8 to 17 percent. The share of people living in either poor or wealthy neighborhoods doubled over those three-plus decades, from 15 to 31 percent.
Our research examines the geography of economic segregation in America. Most studies of economic segregation focus on income (Watson et al., 2006; Watson, 2009; Reardon and Bischoff, 2011; Fry and Taylor, 2012) . But sociologists have long noted the intersection and interplay of three factors in the shaping of socio-economic status and class position: income, education, and occupation (Wright, 1985 (Wright, , 1997 Weeden and Grunsky, 2005; Lareau and Conley, 2008) . Our analysis of economic segregation focuses on all three of these dimensions: income, educational, and occupational segregation. We introduce seven individual and combined measures of income, educational and occupational segregation, and an Overall Economic Segregation Index. The individual indexes are based on the Index of Dissimilarity (Duncan and Duncan, 1955; Massey and Denton, 1988) , which compares the spatial distribution of a selected group of people with all others in that location, and they are calculated across the more than 70,000 census tracts that make up America's 350-plus metros. In addition, it examines the key economic, social, and demographic factors that are associated with these various types of economic segregation.
The rest of this article is organized as follows. The next section presents our variables, data and methodology. We follow that with a comparison of the different types of economic segregation to identify their inter-relationships and describe the types that appear to be more or less severe. We then present the findings of a correlation analysis which examines the key economic, social, and demographic factors that bear on economic segregation. The concluding section summarizes our key findings and discusses their implications.
Variables, Data, and Methodology
This section presents our variables, data, and methodology. The data cover the more than 70,000 U.S. tracts across all 359 U.S. metropolitan regions.
Economic Segregation Measures
Our key measures of economic segregation are as follows: 
Income Segregation

Segregation of the
Educational Segregation
Segregation of Non-High School Grads: This measures the residential segregation of adults with less than a high school degree.
Segregation of College Grads:
This measures the segregation of adults with a college degree or more.
Educational Segregation: This combines the two educational measures into a single index. All data are from the 2010 U.S. Census.
Occupational Segregation
Creative Class Segregation: This measures the residential segregation of the creative class. The seven individual indexes are all calculated based on the Index of Dissimilarity (Duncan and Duncan, 1955; Massey and Denton, 1988) . It compares the distribution of a selected group of people with all others in that location. The more evenly distributed a group is compared to the rest of the population, the lower the level of segregation. This Dissimilarity Index ranges from 0 to 1, where 0 reflects no segregation and 1 reflects complete segregation.
The Dissimilarity Index, D, can be expressed as:
where xi is the number of individuals in our selected group in tract i, X is the number of the selected group in the metropolitan area, yi is the number of "others" in the Census tract, and Y is the corresponding number in the metropolitan area. n is the number of Census tracts in the metropolitan area. D gives a value to the degree to which our selected group is differently distributed across Census tracts within the metropolitan area, compared to all others. D ranges from 0 to 1, where 0 denotes minimum spatial segregation and 1 the maximum segregation. The more evenly distributed a group is compared to the rest of the population, the lower the level of segregation.
The combined measures of income segregation, educational segregation, and occupational segregation as well as the Overall Economic Segregation Index are created by combining rankings on each of these individual indexes. Thus, we can no longer interpret the index value as 0 equal to no segregation and 1 equal to complete segregation. These combined index values create a relative measure where the highest index value indicates the most segregated metro.
Economic, Social, and Demographic Variables
We also examine the relationships between economic segregation and the following demographic, economic, and social variables:
Population Size: Metro population based on 2010 ACS, a. logged version of this variable is used for the correlation analysis.
Density: Based on population-weighted density measured as distance from the city center or city hall. This data is from the United States Census and is for the year 2010.
Income: Average income per capita from the 2010 American Community Survey.
Wages: Average metro wage level from the United States Bureau of Labor Statistics (BLS) for the year 2010.
College Grads: The share of adults with a college degree or more, from the 2010 ACS.
Knowledge/Creative Class: The share of employment in knowledge, professional and creative occupations including: computer science and mathematics; architecture; engineering; life, physical, and social sciences; education, training, and library science; arts and design work; entertainment, sports, and media; and professional and knowledge work occupations in management, business and finance, law, sales management, healthcare, and education. This is based on 2010 data from the BLS.
Service Class: The share of employment in low-skill, low-wage service class jobs including:
food preparation and food-service-related occupations, building and grounds cleaning and maintenance, personal care and service, low-end sales, office and administrative support, community and social services, and protective services, also based on 2010 BLS data.
Working Class: The share of employment in blue-collar occupations including: production occupations, construction and extraction, installation, maintenance and repair, transportation, and material moving occupations. This is also based on 2010 data from the BLS.
Housing Costs: The median monthly housing costs from the 2010 ACS.
Drive to Work Alone:
The share of commuters that drive to work alone, a proxy for sprawl, also from the 2010 ACS.
Take Transit: The share of commuters that use public transportation to get to work, from the 2010 ACS.
Race: We measure four major racial groups per the 2010 ACS: the share of population that is White, Black, Asian, and Hispanic-Latino.
Gay Index: A location quotient for the concentration of gay and lesbian households, from the ACS for the years 2005-2009.
Foreign-Born:
The percentage of population that is foreign-born, from the 2010 ACS.
Income inequality is based on the conventional Gini Coefficient measure and is from the 2010 ACS.
Key Findings
We now turn to the connections between these various types of segregation. To what degree are income, educational, and occupational segregation related to, or different from, one another? To get at this, Table 1 summarizes the correlations among the various types of economic segregation expressed as indices of dissimilarity.
[ Table 1 about here] The specific correlations range from 0.65 to 0.95. When a metro is segregated on one measure, it is likely to be segregated on the others as well. While some metros rank higher and some lower on individual types of economic segregation, the troubling reality is that segregation is all of a piece.
We know that the various types of segregation are related. But are some types more severe than others? To get at this, we examined how segregated the average or "mean" metro is for each of the seven measures. We also looked at the range of segregation across metros, charting the lowest and highest levels of segregation for each segregation measure. Table 2 compares the segregation scores for the average metro as well as the values for the most and least segregated metros for each of our segregation measures. Smaller values reflect lower levels of segregation; higher values reflect greater segregation.
[Insert Table 2 about here] Of the three types of economic segregation, occupational segregation appears to be the These findings suggest that economic segregation is driven by more advantaged groups.
In each case-for income, educational, and occupational segregation-the mean scores for more advantaged groups are higher than for less advantaged groups. This is so for occupational segregation, where the creative class has a higher mean segregation score than either the working class or service class; for educational segregation, where college grads have a slightly higher mean segregation score than those who did not graduate from high school; and it is especially true for income segregation, where wealth segregation has a much higher score than poverty segregation.
Correlation Analysis Findings
We now turn to the underlying factors and characteristics of metros that are associated with higher or lower levels of overall economic segregation. Table 3 summarizes the key findings of the correlation analysis for our overall economic segregation index and our measures of income, educational and occupational segregation. (The appendix includes correlations for all economic segregation measures).
[ Table 3 about here] Commuting Type: Economic segregation is also related to the way people in different metros commute to work, namely whether they take transit or drive a car to work. Economic segregation is positively associated with the share of commuters who take transit to work, with correlations in the range 0.322 to 0.417). On the flip side, economic segregation is mainly negatively associated with the share of commuters that drive to work alone. Most of the correlations are in the negative 2s and 3s, but the correlation to income segregation is insignificant. These findings likely reflect the broader effects of size and density. Transit is associated with larger, denser regions; commuters are more likely to drive to work alone in smaller and more sprawling metros.
Race/ Ethnicity: A broad body of research documents the connection between race, poverty, and segregation (Wilson, 2012; Sampson, 2012; Sharkey, 2013) . Our findings indicate that race is connected to economic segregation. Economic segregation is positively associated with the share of adults that are Black. The correlations here range from 0.234 to 0.304. Economic segregation is also mainly positively associated with the share of population that is HispanicLatino. The correlations are mainly in the high 2s and 3s, but the correlation for income segregation is insignificant. Economic segregation is also positively associated with the share of population that is Asian. The correlations here are mainly in the 3s, but the correlation to income segregation is again insignificant. Conversely, economic segregation is negatively associated with the share of the population that is White with correlations ranging from -0.254 to -0.479.
Generally speaking, race plays a relatively larger role in educational and occupational segregation than in income segregation. Generally speaking, the strength of the correlations seem to suggest that the white share of the population plays a relatively greater role in economic segregation than the shares of racial and ethnic minorities.
Diversity: Our analysis shows that economic segregation is positively associated with two common measures of diversity: the concentration of gay and lesbian people and the share of the population that is foreign-born. Both measures are positively related to all types of economic segregation but income segregation with coefficients around 0.4 to 0.5. More diverse metros tend to be more economically segregated. A 2015 analysis (Silver, 2015) found a relationship between ethnic and racial diversity at the city and neighborhood level. Across the 100 largest cities in the US, those that had higher levels of racial and ethnic diversity overall were found to have the highest levels of racial and ethnic segregation at the neighborhood level.
Inequality: Economic segregation is connected to income inequality (measured by the Gini coefficient). Three of the correlations are in the 5s, with the correlation to income segregation a bit weaker, 0.322. While income inequality and residential segregation do go together, it is important to remember that they are not the same thing. As Bischoff and Reardon (2014, p. 18) note, "although income inequality is a necessary condition for income segregation, it is not sufficient." A metro might be quite unequal but not particularly segregated if lower and upper income groups are distributed evenly across neighborhoods. Likewise, a metro could be highly segregated but relatively equal if its different economic groups reside in different neighborhoods.
Conclusion
Our research has mapped measures of economic segregation spanning income, education, and occupation; developed an overall index of economic segregation which combines all three;
and examined the key factors associated with economic segregation across American metros. It informs several key findings.
The most novel contribution of our research seems to be the addition of measures of educational and occupational segregation to the more typical measure of income segregation.
The measure of income segregation generates many of the weakest associations in our analysis, in a number of instances the results are statistically insignificant. In particular, income segregation is less associated with income and wages, educational levels, commuting styles, and racial patterns. Adding in the two other dimensions of educational and occupational segregation consistently generate stronger associations across all of these variables and aspects of our economic and social geography. If anything, it appears that educational and occupational segregation are more serious dimensions of segregation than income segregation. In fact, that would seem to capture dimensions of our locational sorting that are intuitive, as education and the kind of work people do appear to be key factors in people sort into different neighborhoods and areas of the city.
That said, all three types of economic segregation -income, educational and occupational segregation-are associated with one another. If a metro is segregated on one dimension, it increases the likelihood that it is segregated on the others.
In addition, our findings suggest that economic segregation appears to be conditioned by more advantaged groups. The members of the knowledge, professional and creative class is more segregated than either the working or service classes. College graduates are more segregated than those who did not finish high school. Even more so, the wealthy are more segregated than the poor-indeed they are the most segregated of all and by a considerable margin. These more advantaged groups have the resources to isolate themselves from less advantaged groups. This finding is in line with other research on the subject. Fry and Taylor (2012) found that the population of high-income residents living in high-income neighborhoods or tracts doubled between 1980 and 2010 compared to the population of low-income households living in lowincome neighborhoods, which grew by just 5 percentage points over the same period. Bischoff and Reardon (2014, p. 33) note that the segregation and isolation of the rich has become "consistently greater" than the segregation of the poor over the past several decades.
Generally speaking, our analysis appears to suggest that similar underlying economic and demographic factors are associated with each of the major types of segregation and with economic segregation overall and especially with educational and occupational segregation.
Across the board, economic segregation is also associated with larger, denser, more affluent, and more knowledge based metros.
Furthermore, economic segregation is related to race. It is positively associated with the share of the population that is Black, Hispanic-Latino, or Asian, and negatively associated with the share that is White. And it also appears from our analysis that the strongest relation between race and economic segregation is for the White share of the population. Once again, the connection between economic segregation and race appears more robust when we include measures of educational and occupational segregation as compared to the variable for income segregation.
Our analysis also finds economic segregation is closely connected to income inequality.
Indeed, other research suggests that economic segregation and inequality tend to compound and exacerbate each other. This is in line with other research which notes the negative impacts of economic segregation. Chetty et al. (2014a Chetty et al. ( , 2014b Chetty et al. ( , 2016 find that economic segregation us negatively associated with the ability of children from low-income to move up the economic ladder. Sharkey (2013) finds economic and racial segregation combine to trap those lower-income and less advantaged Black Americans in neighborhoods of concentrated poverty and distress, leaving them virtually "stuck in place," with little prospects for upward economic mobility. Diamond (2016) has shown that high-skill, high-pay workers derive additional advantages from living in safer neighborhoods with better schools, better health care, and a wider range of services and amenities. The inequality of overall "well-being" that they enjoy is 20 percent higher than the simple wage gap between college and high school grads can account for.
Conversely, less advantaged communities suffer not just from a lack of economic resources, but from related neighborhood effects like higher rates of crime and drop-outs, infant mortality, and chronic disease.
A decade or so ago, Bishop (2009) noted how talented and educated people were concentrating more in some places than others, a tendency he dubbed "the big sort." If anything, our findings suggest that this big sort has now grown into an even bigger sort. America's metropolitan areas appear to have cleaved into small clusters of economic advantaged defined by greater incomes, higher levels of education, and knowledge and professional occupations, and large spans of relative disadvantage defined by lower income levels, lower levels of education, and lower-paying blue-collar service occupations. 
